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(57)Abstract 

PURPOSE: To easily manufacture a small-sized light emitting device 
excellent in reliability. 

CONSTITUTION: An LED chip 14 wherein a P-type semiconductor 
layer 14a and an N-type semiconductor layer 14b constitute a PN 
junction is formed on a pair of electrode patterns 1 2 arranged on an 
insulating substrate 17, in the manner in which the PN junction 
surface 14c is in the state vertical to the insulating substrate 17. A 
P side electrode 14d and an N side electrode 14e are electrically 
connected with the respective electrode patterns 1 2 by using 
conductive paste 15. The LED chip 14 on the insulating substrate 17 
and the conductive paste 1 5 are sealed with transparent resin 1 6. 
The electrode patterns 12 cover the inner surface of a through hole 
1 1 and reaches the rear of the insulating substrate 1 7. The through 
hole 1 1 is filled with conductive paste 1 3. 
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r<Z>LEb^5/ycDp i n (M ^J^^i*:^ 
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p m^mt^mn ^xfn m^^mti^^m tt^p-nm-^^tit: 
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Jw, 1 *fctt^|S:©LED^ y T'felC:^^'!' y h 

pm^mi^misax^nm^mi^mtTiip-nm-^^fitz 
LED^yy"^^ p-nm-^m^mmmmzMLxmm. 

^LED'^yy<Dp m^^mwrnts xt^n m^mi^m t m 

^ixsipjc, ^(Dmmmm±i^%:m^iimmicx^x 
^<r>m^mmmizi:^xmiyixtii&mmiR^. 

tC, lifctt^lgcOLEDf^s'T'Sliy'f -^i^^^^s/ h 

iTis^^-rsxai:, 

^JS^ y'^ici:K)^mmi:1&^i-^TMt. 
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*^i-5xmi:. 

* L E D 5^ y T-eO p (H|i|£#f*:a ti J: n i!l!|i|^3(£f*:e i: S 
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»S;E4 7i:, ro|6^S«4 7 JilCiaa^ixfcLED 
^5'7"4 4 tSr^UTV^-S. 
[0 0 5 6] ^S#«ffi4 7<D«#;^(6) {X^\^t U, ® 

40 4 7«5«ffi{;itt, -5ISf(OS:^Jg*t<0^ffi^<^->'4 2*5 

^tb^mS;it?5ti-Tv^5o i^WS-'^^— V4 2«, itea 
««4 7roft^;^(^ljifcaj{cT. m^fifi\m^h\-^xn 
StC^^^tt-CV^S. «■ffifii^^*^5'-^'4 2(D#SSgpi4, 

[0 0 5 7] iffe,^«tg4 7(D«E(CjoJt^*¥:frf6]<D# 

JRii4 3f4, itei^S«4 7»;iS:ftf>nfc#;^>'U-xJ^->'U 
4 1 Ort^E?riio..-C, ^^yi — tJn— /U4 l^Wto^M 
60 m^<-Sf—:y4 2(DM^^z^^^j^lX\^^i,o 
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(8) 



[0 0 5 8] mmm^4 7<75*E(Ciea$ttfc#«^^-? 

l^«{C, n J^^l^^^*:® 4 4 a i: p m^^mi^S 4 4 b t 
p-n^^E4 4 ctCio-C+Satcae^tbfct^^ffi 

\CpmVM4 4 et^^i-fhinXli^io -^l^X. p-nS 

-g-®4 4 c;45i^lia;E4 7 (C>Ff Lrfiii[*^ffi{C/i^ i 5 

mffi4 4d*5j;tFpfl!lSS4 4ett. -tix^^tu, =S-S« 
[0 0 5 9 J — 2 i LED^5'>^4 4(D 

nmnM4 4 disxv^piMWm4 4 e tii. ^m, A 
g . c u ^<omm.^'<—^ h 4 5 {c i o T ■ 

[0 0 6 0] JfeaiSffi4 7±<OLEDf=-.>'7"4 4t5j;t5 
^ ^ 4 5 (i, ^zK=^'>1»J!g, 7 31 y ^'>m 

m. Ti^'jA'mm. PEsmm^<Dm^itmm4 6icj: 

oT»lb$tbfc4^^{C/£o-CV^-5. r»^3t1±«)ii4 6 20 

lO 0 6 1 1 0 9(a) ~ (c) Jl. ^tl^n. ^<r>^ 
t/t7'y<^^4 0<0^3tXS(Ciott5lfe^S«4 7 ©-SB 
^7r:-m:kmmmX'$3ao m9 (a) ^ 
?t7^^W^4 0<^Sa3tiC^ffi$nSite»X«4 7{i. 

^tl^tl, 1. ImmfciU^O. 6inm(D}f-y^X\ P3 

^^^(O^/u— /W4 1 ;dw h y ^;^^^;;i?^^$tt-cv^ 30 

4 2 a;S5^#:(Ci:>feor7 5^-— h^ixTl^So tJ§o 
T. lfe^S«4 7(7>ig-;^/W— 3J^-/^4 1 (i. ^JR?S4 2 

[0 0 6 2] r(DJ;9?i4*«iJw'i5i:. S9 (b) (C^ 

t-J:3(C. ^atS«4 7(C^itP>nfc#;^>'l'— *:-/l'4 

[0 0 6 3] ^ *6a««4 7 cO«BcO^^{Ci9fc 

tim^tt^o :icom-^. 7j^— /P4 1 

®rtJl®i3j;tJ«#;^/u~7jN— /P4 \ ^^o^WM^<^ — 

>4 2(r>Mm<r>±.^\zh^ y^^mtm^fix. tm^m 

t54 7 0Sffi±f^, /t;— irop^J^®, 

tJ^^^^/W-T}^— /l-4 1 ^m.on.W^'S' — '^4 2<0«®{C 

[0 0 6 4] rfiDJ;5/.c*iJi»c;^£5t, 13 9 (c) (c:^ 50 



-rj;9tc. lfeaiS«4 7<75g®|c*J{tSffi5:icPg!-t-5 
— 1 (7?4':*Si5(CT, ^jRe4 3;d5^>g|*^ 

^S«4 7ro*ffi»;::^t-te)nfc®®-'<^— V4 2(DMS 

4 3i:;J5, #:^yu— *-/W4 1 rtfCT^^^^T/ 
^MS4 3 J4#;3;/P— /Js— yU4 1 OF*?jlffi^a 5 t i: ^, 
#^/U— /In— /U4 l©^H©itei^S«4 7©SSSr 

[0 0 6 5] 1119 (c) (C^-r«itS-#-5fcfe{ill4, ^fe 
- <r> mmm^<DMMmici3 (t 5 ^ /i'— ^f; — /v^t^i^g^Sffl 

ItL.-C^/l'— /W^Jgfig-f-S, ^^;SS^'oTI/^5g|555- 

fi . if BS It L T t ^?S75S 1^* $ tt T'i I ^ fc J6 

i^—'f—^<omHicj^oxmU<r>:f^i)^^Ml'. :^j\y~Tt^ 

[0 0 6 6] ^O^^, :^/V—^~J\^<D^m.^'^t^W&(D 
*«:^®{c^> ^arSrig-t-o ^rLT. it^^ic:/^: CT#;^ 

^/W*5J;U?^;< .y^r«!ia-r-5r ttcj; t), 119 (c) {;i 

[0 0 6 7] f^jb\ ^^yu— /KO?F^^(j:, i^— if— ^ 

[0 0 6 8] HI 1 0 ( a ) tt. r (DJ; 5 'S*ilS<©if6#S 
«4 7W3}£g|ll, HI 10 (c) f±^<^8ff®|g|Tfe5„ ^ 
^S^4 7©«B{Ctt, R?^tlt(w/fcofc;^/P— jJn— /U4 

1 Sra5S^r?^*«t«>mS^'«^'— >'4 2;d^ ffiSJC^J'ai^ 

^--^\-4i(Dmm^^:^r^mcmo tthK, 

*— /U4 1 F^^E^-ao-C, ^^/u~^—/U4 1 !Sra5 

#«ffi>'-?^-^4 2<^?«®(Cg»^ttfc#^Jlg4 3 

[0 06 9] ciroj: 13 10 (a) is 

io^ (b) {c-^^^T-^^-fJ; x:^[6](cPS-r-5 

#«fii-'-«^ — V4 2ral»il. LED^-yZ^4 4i)'^^m^m 
X-^^l^h^tlio LED^S'7'4 4fi, W^LfcJ: 5 
JCI. n?gi|ta!C#:Jg4 4 a i:pJgi|£^«:S4 4bi:;SS, p 

-nm-B-^4 4 ciicx-oxmrncmm^tixn*) . nm 

!}^MW-m4 4 a <r>^m\CnM9M4 4 d ^tv-S t 
P 4 4b p mWm 4 4 e JJS 

^(te>tvTV^5o r<DLED^s/>^4 4tt, p-n^-g- 

S4 4 C7)s*6a^«tg4 7fc*l-LTIiii:iz/£5J;5(c:. ^ 
S-r5;5^/i'-*— /U4 irBl«i^^S;K4 7*®icgBe$ 
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[0 0 7 0] -?:<^^. LED^y:f4 4AimWt^fltz^ 
mm^<-$' — '^4 2 t 4«n{|ija^l4 4 d 

(0 0 7 1] JSfclC. 1 1 ( a ) {C;T^i- J; 9 (c. Jfe^S 
•■• «4 70«SIC:. a^f^UV—M^^f-zl-^a-a-^*: (EV 

A) y=iy^iymu. TifV/i^mm. PESMng^^s 

^ttt^tSgv— h 4 6 a ^JaS^nr, mSJ!JDllft#ffl5tF*3 

lc-c;5DJE-r5o rtLlcit), lai 1 (b) \z.m-ri:o 

(C, #LED^3/7°4 4?5Sr(DS^tt«fli4 6{C±oT 

m±^in,itm&\z.t£^, z.(7>m^^ iim&m4 7\zwt» 

fll4 6tt. ^S-;^/!—*:— >rU4 1 rttcSEA LTjfeiS:«t54 
7(OaffitrlHl!3jitp*i^iX*S/£V\ tSoT, ^iSt^Jgra 
S3ttt«flg4 6§:^^S«4 7 JidTJlDil-rS^tC, ^ 
8tS«4 7ojlgkgi5ic, ^i!i4^t^iroS3t^4«flg4 e^site 
ig!««4 7<D#fiiJBS:iioTSmc:iHl9ii*'fev^J:p{c: 

4 7 <D'^^/u—ii^—/U4 1 (^mUUiat, 

4 1 [^{cmMmhni>mxi-?> r i: ^rE^^-rsyt^roife^ 

<, Sfc. lfe»S«4 7J::lc. J: 5 *f&*«:Eei- 
[0 0 7 2] ]g^tt^»JJi 4 6 Aim^t LT, 4 7 

±<o^LEB=^iyzr4 4iim±^tinii^micfj:?)t. m 
10 (a) is^xj^ (b) iZ7ik-tJ:oiz. Y:*•[S)(cafe^fc 

^^/p— /f:— /w4 ico4''d>ifB^iiji-r5i/'r v-v-^^-r 
^-4 9 a icf^-ox. mmmm4 7^jixfm^^mm4 4 

v'i^^* y h i: t fete, Y*-|fiJtC3e/.>fc-m 

S^^•;5' — > 4 2 miCXX:^m iCiQ o TSt/f 5 ^-f v-> 
7't'>'4 9 b}C?So-C^'t'v-^^i>';*i/ h^tvS, rtxtc 

mil (c) iz^-rXoic^ ^tv-?r*ixi5io(OL 
ED^5'7'4 4S:^-r5El8{;i^i-|g5t7'^^'l';^4 0 

[0 0 7 3] :i<Dj:^l,zLxmm^ntc?t^7'y<4 ^4 

o<D^m(D-m^. m8 (b) j^wie-t-So *iiifi0ijo 

^Jtr'^^'f 4 0 3 0 0 *tin^|OLED5=-y:^4 4 

5:MfflLT*5?), l6StS«4 7, ^mm^<-$' — '^4 2^ 
*SiU:#^JS^4 3(DJi:$(il 0 O/im. LEDf^s/7° 
1 4Wff$/j5 3 0 0 Am, 33t14<aJ!il ecDLED^y 
7*1 4(C*ti-5«^t) JJSI 0 0<zmi:/iS. tJ§o 

®-C-5 0 0 /i mSgfc/^ 5„ 
[0 0 7 4] Z(D^ytf^<-( 7.4 0<DM:^:)f(^CO 

LED^s/7'4 4 05i|£^«:®4 4 a*Ji054 4 
■ b(75«^;^|S](75ft^ 3 0 0 ;i mt, ^WM''^'^ — l^ 4 2 
k^mM4 4 d4oj;0:4 4 e i Sr^Wtt^— ^ h 4 5 



(9) 

ti)>iL-^Xhy) . mm. ^^t'^^V ;^4 ocoft^fi, ig;. 

S«:/J^|5S-e 1 0 0 0 m (1. Omm) @St;i/^5, 

[0 0 7 5] /£*J. *||ig^J(D^3t7^y<^^tj, ItfcO 
«6^S«4 7lC^|gcOLEDf=-s'7'4 4^S|S;ttP)tirv^ 

[0 0 7 6] la 12 (a) *^5^(D$lb(:iM<75^;^ 
^J<^M3tx^^'l'^ 5 OCO^BSl, IHl 2 (b) tt^^SIf 

/US IrtlC, ^m«''^^'— V5 2rai-LED^S'7'5 4 

[0 0 7 7] r.«LED^3/7"5 4 fc, BfTia^JIJS^Ji: 
20 nJ^iJ^^agflsJl 5 4 a t V>m^mWm 5 4 b t 

t^lTio-Cfc'J, n?i^i|^^<*:® 5 4 aO«E(CnlRiJ«®5 

4 d;iS^JtP3tt5i:i:tjlc, p 5 4 b co*ffi 

5 4 c ;6SiP6igkS« 5 7 tcSft LTSit^J^t^J^iS i 5 
JC, — *f<Ofl;^X^ — >5 2PB^{C$S^$ixrt>5o n{Rl 
ft'dS 4d*3j;U5pffi!|«*i5 4 efi. ^fh^tl, 
^<j5'-V5 2±{i«iff4»tffi-CBafi$ix-Ci/>So 
[0 0 7 8] ^W&^<^—1^5 2 i:. .LED^yT'S 4 
30 On{M®S5 4 d^JiTJSpWffi^S 4 e A 

[0 0 7 9] =fS5iC:5^gi$tLfc*«ffi^-?^-V5 2<7?ra 
tC«, U-i^;^ h 5 3 jJ55£:«^ixT*5'9, ^m^^^i?— 

5 2iSrlfe#^li{C^}^LTl/^5, ^ W u- v'^^ h 5 3 tt, 

[0 0 8 0] l&mm^5 7JiOLED5^S'7°5 4*3ia^ 

#»att'<— ;^ h 5 5 3ijK^'>^»Jii, y=r.y^iym 

*o m. Ti^v /uwflg. PES mm^<omtftmmm s e j: 

5 7<7>#ffl®lcieofc^i:;^^*:«^(c^Ji^$^^Tv^^>o 

[00 8 1] ^roj;5''^«^<^^3tx^^'1'^5 0li, 2k 

oTSfeiLT, €-;^>'i — 7J^— /US if*gtcTt§Z{c^giL 
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5 2mzUi?:^h 5 3^^tM-r?>o ' 
1008 2] ^(Di:oti^miCf£?>t. LED^yys 

5 2PBl{c5g^$n5o ^LT, LED^s'r5 4;4^ iff 

it), 01 2jC;T^-r^3fex^<'f ^ 5 0;J5^^ixS„ 
[00 8 3] :^nMm(om^7'y<^ :^ 5 o r <o i 9 

[0 0 8 4] ^mmm(7)^^ry<-^ ;^ t . 1 ^<d 

(0 0 8 5] 

LED^s/:?'cDp-nS^EiS. itei^S«»c*M.rSii: 

titc^m^ttK mm^^^-^hicx-^xmrn^mx-m 

i-5J3^ix;4S/^V\ LA^t. Jj^Vr'^' Vi/!7-i' 

(;i <t o T ^ o t v ^ -5 fc sb.tc , ^ 

[0 0 8 6] *jg?^<^i§7t7'^^-r:^oMiig;^i*»i, mm 

^js^±i-^ittb<nifmtiTmic^j:^x. i^mmitmi^K 
is]±-r5, 

[0 0 8 7] t^mmi^<r)mmmm{z-^mmi^mi-t htitz 

[Ilffioffi*/i|5i0^] 

[011 (a) tt*^?g<^)%Jtx^M^W— ^JSr^i-»f 

ffi0. (b) «-?-<^¥S0T-fo-5o 
[0 2] (a) ~ (f) ft, ^fL^'tl, •?:<Z>^3tx^<-r 

[0 3 1 01 iZ^-t^S^T'y'i^ :^<o-^m^^irjEmmx' 



fcSo 

[0 4] ^^^e^co^jfex/^-r ;^©Afe<o||JS^JSr^^-t-jEB 
0T-fc5o 

[0 5 J (a) *ij:t/ (b) fi, ■^rn^'tv, ^%m(r>% 
[0 6] (a) *JJ:t/ (b) ^tt^r'n, 

Mm^TT^-rw^iEmm. (b) (i-ttT^ftijEmr-feSo 

[0 8] (a) \-i.:^%m(Dm±y'-'U y^(r)^^\cm,<r)m: 

mm^Tfi^w-mm. (b) tt-e«KirS0T-fc5, 

[0 9] (a) ~ (c) fi, ^fl^fl. ^:0^3tx^<l' 
<;5SititXS S:^T^-r^^S«<73 »f B0 T' 5 o 

[010] (a) II. ^coiKjtXg(ctJ(t5*6»:5«co 
¥S0, (b) li-e«»f50-Cfo-5o 

[011] (a) ~ (c) ^ti-etv, ^r©^3t7'^< 
-l- ro^<o^<^)SaitXSSr^-riteigiS«*<o»fS0 T-fc 

[012] (a) «>|!:ieig<0«3t7'y<^';^<©$b(cm«> 
^JS0*JSr;^i-^®0, (b) tt^<O»rB0-C?fc5. 

[013] t¥5l5(O^3t7'^M^«>-<PJ*^-t-»fE0T'& 
5„ 

[014] iJ^3feO%3fe7'-'W>^(Z?f|fe©«3JSr^-f-IEffi0-e 

-So 

I HI 1 5 ] HI 1 4 «C;^i"^3fex^"<-f >^CD^-jfeSr^i-jES 

1 0 ^^tr'^^-r;:^ 

1 1 yU 

1 2 >- 

1 3 »mtt-<->^ h 

14 LED^-zT" 

1 5 »mtt-<-;^ h 

1 6 mitm^m 

1 7 mmmm 

4 0 ^Tt^^'^'^-r ;^ 

4 1 :^/U'— x}>— /u 
4 2 mMy^df—i^ 

4 3 ^JSS 

44 LED^^^yy 

4 5 *tttt-<-^ h 

4 6 S3fett«l!i 

4 7 i&mmm 

5 0 ^^7^^<>r;^' 

5 1 J^yu— aJn— /i^ 
5 2 — V 

5 3 u-J:^ h 

54 LED^'y:7' 

5 5 mW&^-:^ V 

5 6 mit'&mm 
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